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Remarkable Opportunity 


In Motors 


WR HAVE FOR SALE 


4 Brand new Hall-Scott A 5a “Big Six" 
Navy Inspected Motors, 135-150 HP. 

3 Slightly used, but in perfect condition, 
Hall-Scott A 5 Motors, 125-135 HP. 

1 Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 


The Above at Very Reasonable Prices 
Write for Particulars 


BOEING AIRPLANE COMPANY 

SEATTLE, WASHINGTON 
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THE MOTO-METER CO., Inc., Long Island City, New York 


NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory , 
Navy Yard, EUashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 


OAKLAND 


ESTABLISHED 1885 


CALIFORNIA 
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AGNALITE 

PISTONS 


the Standard in aviation engine construction 


are used as STANDARD by the majority of 
airplane engine manufacturers in the United 
States. They are also used as standard by a 
considerable number of the most prominent 
automobile and marine engine manufacturers. 


MAGNALITE is acknowledged by engineers of the highest 
rank as the all around superior aluminum alloy for pistons. 
Our greatly increased manufacturing facilities enable us 
to produce and deliver orders of the greatest magnitude. 


Your Investigation and Inquiries Solicited 


The Pioneer Aluriiinum Alloy Piston Manufacturer 
-421 East fl3rd St. 418-420-422-424 East S 
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The above plant uses our COLD DRAWN 3'A% 
NICKEL exclusively and inform us that production is 
above the average, due to the uniform cutting qualities. 

We try at all times to carry a complete stock of 

COLD DRAWN 37% NICKEL-GOVERNMENT 
ANALYSIS — which is especially suitable for AIR- 
PLANE PARTS. 

Sizes Carried 

5/16" to II/ 2 " Hexagon to 1" Round 

We also carry Large Rounds suitable for forging. 

W rite for Stock Lists showing complete sizes and quantities 
in Cleveland stock 


Urte-flmTr ffl 0. , 
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TRIPLEX 
SAFETY GLASS 



•4MERICK 


WARNING! 

The Triplex Safety Glass Corporation of America 
is the sole owner of the Triplex-Mascart-Benedictus 
Patents, relating to the manufacture of non-splinter- 
able and non-shatterable glass for United States of 
America and its Territories, and the Dominion of 
Canada, and is also Sole Owner of the Registered 
Trade Mark “TRIPLEX” for such goods. 


TRIPLEX SAFETY GLASS CORPORATION 

OF AMERICA 
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“The homogeneity of Non- 
Gran Bronze bushings, their 
freedom from flaws and hid- 
den defects and their uni- 
formity have made them 
almost indispensable to our 
service.” 


That is the written word of the 
chief engineer of one of the largest of 
America’s aircraft manufacturers. He 
made it because impelled by patriotism. 
And he spoke from seasoned experience. 




American Bronze Corporation 

Berwyn Pennsylvania 


AVIATION 


April 1, 


DEPARTMENT OF COMMERCE 

BUREAU OF STANDARDS 

Report No. 23004, March 25, 1918 

Completely Settles Merits of Resistal Goggles 
and Concludes 


“The relatively increased non-shatterability of laminated 
glass and its comparatively good transparency and 
rigidity even after puncture should be of great import- 
ance in devices for protecting the eyes and face.” 


This interesting report confirms the 
experience of practical Aviators who 
have learned to insist on RESISTAL 


Strauss & Buegeleisen have made photographic copies of this most inter- 
esting Bureau of Standards Report. These copies will be furnished free 
on request and will be found wherever RESISTAL Goggles are on sale. 



STRAUSS & BUEGELEISEN 

Manufacturers 


438 Broadway 


New York City 
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WE manufacture the following parts for 
” * airplanes : 

All standard types of Turnbucldes 
Tie Rods and Clevises 
Thimbles Bolts 

And Clevis Pins 

The Dayton Metal Products Company 

DAYTON, OHIO, U. S. A. 
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■DU PONT AMERICAN INDUSTRIES' 


(gjJPDNT) 


CHEMICAL PRODUCTS 

For Factory and Laboratory 

Du Pont chemicals and chemical products are known Nation- 
wide for their dependability. The first essential in chemical manu- 
facture is to understand the uses to which a chemical is to be put. 
The next step is to produce the best possible chemical for the pur- 
pose. On this concrete formula rests the success of the Du Pont 
Line. 


We Aim to Serve 

our customers intelligently by thor- 
oughly understanding their needs. For 
this purpose we maintain a staff of ex- 
perts who are at the disposal of our 
trade, present or prospective, in solving 
any problems connected with the use 
of our materials. 

We Maintain Quality 

by expert supervision, complete laboratory 
control over factory operations, perfection in 
technical skill, the best in raw materials and 
ample factory facilities. 

The amalgamation of Du Pont and Har- 
rison interests enables us to assure maximum 
satisfaction, both in product and service, to 
those manufacturers and other users of chem- 
icals whose requirements are dependability, 
responsibility, and adequate supply. 

We Invite Correspondence 

from manufacturers, engineers and those re- 
quiring chemicals and mixtures for specific 
purposes. Check the coupon and mail it. We 
will be glad to send full information. 

Du Pont Chemical Works 

Equitable Bldg.. NEW YORK 

HARRISON WORKS 

Philadelphia, Pa. 

Owned and operated by 

E. I. du Pont de Nemours & Co. 
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COMPLETE 

Engineering and Construction 

SERVICE 

This Corporation offers an exceptionally 
complete and comprehensive service in the 
designing, engineering and construction of 
manufacturing and industrial plants. 

Our Organization is composed of experts 
of broad experience in industrial development 
work throughout the entire world. Our Con- 
struction Department is at present engaged on 
the construction of the Langley field and other 
aviation fields for the United States Govern- 
ment, and we are in position to offer clients a 
prompt and efficient service in the execution 
of any type of work involved in the engineer- 
ing and construction of aviation fields or air- 
plane factories. 

We are also prepared to make expert inves- 
tigations and reports on going factories, with 
recommendations concerning possible im- 
provements or extensions to increase operat- 
ing efficiency. 

We solicit inquiries on engineering or con- 
struction problems. 

THE J. G. WHITE ENGINEERING CORPORATION 

43 Exchange Place, New York 


LONDON 


CHICAGO 
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P. Pryibil Machine Company 

MANUFACTURERS OF 

FINE WOOD WORKING MACHINES 



We Have Served 

Curtiss Engineering Corp. 

L. W. F. Engineering Co. 
Wright-Martin Aircraft Corp. 
Standard Aircraft Corp. 
Continental Aircraft Co. 

Why not you? 


Established 1862 


Fac‘ -y, 512-524 West 41st Street, New York City 
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Now I lay me down to sleep 
I pray the Lord my soul to keep. 
God bless my brother gone to war 
Across the seas, in France, so far. 
Oh, may his fight for Liberty, 

Save millions more than little me 
From cruel fates or ruthless blast,— 
And bring him safely home at last. 


BUY WAR SAYINGS STAMPS 


W.S.S. | 
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Organized Airplane Spruce Production 


By J. Frederic Thorne 
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The Model C.V Alhatros Biplane 




i cannot be very great in proportion to 
of the body. We have no figure of the 
• the formula It = kAV’, but are 
efficient k has quite a low value, 
of the machine, the Albatros designer 
e been bo careful in cutting down re- 
the wings have the usual circular sec- 


April 1, 19U 

and certainly should be, made. But in its issue of April 4 , 
1914, Flight published particulars of an Albatros p-’- 
which was brought over to England and flown thei 

which had a body fundamentally similar to the oi 

under discussion, although differing from it in minor details 
At the time details were furnished of tests carried out on an 
Albatros body of this type by the Deutsche Versuehsanstalt 
fiir Luftfahrt, according to which the factor of safety of tin 
Albatros body was about 60, and the resistance to bending 2.5 
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0 __ the different grains. In any case, it 

would appear to serve both purposes, although one would ex- 
pect the time taken in manufacture to be somewhat increased 
bv such careful fitting together of small pieces of wood. 

Fig. 7 shows the nose of the Albatros, and elearlv indicates 
the method of supporting the engine. The first bulkhead, it 
will be seen, is solid, and is at right angles to the propeller 


cabane struts at its low 
the front engine support is d 

it has not been included in F- 0 . . , - 

5) is merely a former, and does not help to support the engine 
bearers. These are of I section spruce, and have plywood 
flanges applied on top and bottom. The upper flange is con- 
tinued outwards to the middle longeron so as to form a shelf 
or bracket at the sides of the engine. 



good stream-line form. As a manufacturing proposition, it is 
probably about equal to the girder type of body, while it has 
the advantage of not requiring any truing up in the erecting 
process, this following automatically when making the parts 
over jigs and formers. One advantage this form of body does 
appear to possess, although to a somewhat lesser extent than 
the true monocoque — shell splinters and rifle and machine-gun 
bullets are less likely to damage it seriously than is the case 
with the girder type. In the latter, should a longeron be shot 
through, nearly all the strength of the structure is gone, 
whereas this semi-monocoque structure would retain its 
strength even after damaging some of the longitudinal mem- 
bers. 

Finally, there is the question of strength for weight. We 
have no data relating to tests of such a structure carried out 
by our authorities, although possibly such tests may have been, 


grains of adjacent layers ri a 

further noticed that in making up tl 
of the different woods were not always employed, 
contrary, many of the layers appear to have been she 
or spliced, being made up of comparatively small pieces. It 
is possible that this has been done with a view to utilizutt 
pieces of wood that would otherwise have had to be scrapped. 
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light spruce struts run diagonally nrross from corner to corner 
of the body, crossing in the center of the fuselage, at which 
point they are reinforced by three-ply facings nnd triangular 
blocks glued into the cornet's. 

Their attachment to the upper and lower body longerons 
is of a similar construction, nnd will be clear from the dia- 
gram. On their front faces these diagonal struts arc provided 
with a 2 mm. dange to stiffen them against buckling. A canvas 


Fig. 6 . Dimensions ok Sections ok Fig. 5 
curtain is secured to the front of the partition, haring in it 
pockets for maps, etc. 

From this point back to the point where the tail plane and 
vertical tin are attached, the formers of the body ore in the 
nature of a very light framework of thin struts, a typical one 
being shown in 6. Fig. 5. The general construction and sonic 
of the dimensions of the various members will be clear from 
the illustration. 

One of the features in which the present Albatros differs 
from previous types is the construction and attachment of the 
tail plane and vertical Hu. The latter is covered with three- 
ply, and is made integral with the body, out of which it 
grows, so to speak. The construction is shown in Nos. 7 ami 8. 
Fig. 5, and in the perspective sketch, Fig. 8. The tail skid is 
supported on one and sprung from the other of these two 
bulkheads, os illustrated in Fig. 9, the general and detail con- 
struction of it being evident from the sketches. The tail plane 




in Ihe method of reinforcing with other strips of wood, partlt 
in order (o increase their strength where required mid parilv 
to make their overall section conform to the various angles ani 
curvatures of Ihe outside three-ply covering of the body. 

From Fig. 10 a fairly good idea may be formed of’ (lie sliapt 
aud dimensions of the longerons at various points. The lower 


one (left hand I is originally of rectangular section, but a 
lightened from point to point by various forms of spindling 
and stop-chamfering. Thus at the point B (sec key, diagram 
Fig. 10) the inner face of the bottom longeron is spindled out 
on its inner face with a curved cutter. At oilier points of this 
longeron, farther toward the stern, various sections are met 
with, as channel, solid rectangle, and L sections of various 
proportions. Between the horizontal stern post and the poiat 
at which the middle longeron meets the lower one. the latter 
is reinforced with a triangular sect ion strip, so as to carry 
the three-ply covering into the sloping side. Similarly at (lie 
section A, Fig. 10, the longeron, which is here of solid rre 
taugulnr section, is reinforced on the outer side with a curved 
strip, spindled out externally, ami with a smaller strip on (be 
lower face of the longeron, which at this point is subject to 
an increased compressive load, owing to the overhung engine. 
It also serves to afford attachment for the three-ply covering. 


is provided with hollow spars, which lit over cantilever beams 
integral with bulkheads. Nos. 7 and 8, Fig. 5. the details of 
which arrangement will lie dealt with luter. 

The Baity Longerons 

The body longerons are of a somewhat complicated nature, 
varying as they do along their entire length, not only as re- 
gards being tapered from front to rear, but also in the differ- 
ent form of spindling ont employed at the various points, and 


which at this point changes from lint-sided to rounded section, 
"here the sides gradually merge into Ihe truncated cone of 
aluminum, which forms the extreme nose of the body (.roper, 
i. e., at the point just behind the “spinner” on the air screw 

The upper longeron, which is originally of rectangular sec- 
tion. is spindled out to channel and L sections at various points, 
as shown in X, Y, Z, Fig. 10. .So ns to form an attachment 
for the curved top of the body, the top longerons linve glued 


to their upper face additional strips of triangular section, 
while at the point Y, Fig. 10, the section is left rectangular, so 
as to form a support for the gun ring. In addition to their 
function ns strengthening members, these strips serve the 
farther purpose of preventing the bulkheads from sliding 


B C D E F I 




6-oe 




Fig. 11. 




engine, the strips lire omitted and the cowl attached to turn- 
buttons, ns shown in Fig. 12. At such points the bulkheads are 
prevented from sliding along the longerons by a long wood 
screw passing horizontally through the longeron into the bulk- 

. The middle longerons, which, ns already pointed out pre- 
viously, are horizontal, i. e., parallel to the propeller shaft, 
nre of smaller overall dimensions than are the four main 
long), roiia. 1 hey are of rectangular section, lightened in places 
by stop-chamfering, as shown in « and b , Fig. 10. 
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Efficiency Variation in Airscrews 


By M. A. S. Riach, A.F.Ae.S., Assoc.Inst-N.A. 


Difficulty is sometimes experienced, in working out the 
curves of performance for airplanes, in arriving at a suffi- 
ciently correct estimate of the power available at various flight 

This is mainly due to the difficulty in predicting a priori 
what changes in propulsive efficiency’ arc to be expected over 
a fairly large range of flight speeds.’ Changes in engine revo- 
lutions. due to changes in translational velocity and density 
variation at various altitudes, which tend to further compli- 
cate the problem, present at the outset conditions which arc 
difficult to calculate except in particular cases, and anyone 
who is seeking for formula to cover most cases met with in 
practice is likely to bo discouraged by the seeming multiplicity 



of variables entering into the problem and which possess no 
apparent easily definable connection with each other. 

In dealing therefore with those cases most likely to be of 
use in practical work, mathematical exactness mav have to be 
to some extent dispensed with, providing that expressions can 
be obtained which shall give results correct to a sufficient de- 
gree of approximation and at the same time be of a form 
sufficiently simple for ordinary use. 

In the first place it is as well to notice at the outset that 
theories, however mathematically perfect they may be, can 
never be more than approximations to the facts if the assump- 
tions upon which they have been built up are only near guesses 
at the truth, and it is indeed well to bear this in mind to avoid 
unnecessary labor in obtaining expressions which, analytically 
exact though they may be, still remain of the order of approxi- 
mations only when their initial premises are themselves but 
approximations. There is unfortunately a certain type of 
person who is never able to appreciate the value of work of 
this kind and, in consequence, is very apt to deride what he 
describes as *' theory " when any set of approximate solntions 
do not. happen to agree with experiment. 

These considerations, which apply to most branches of engi- 
neering science, arc equally pertinent to the problems under 
discussion in this article. 

There are two main variables which change the efficiency 
of an airscrew at different velocities of translation — namely, 
the slip or wake velocity and the drag/lift ratios of the blade 
sections. 

The first is a necessary change considered from the point 
of view of the dynamics of fluid propulsion, whilst the second 
is incidental to the mechanism of propulsion employed. 

Neglecting for a moment this secondary cause of loss in 
efficiency, wc can. using R. E. Froude’s expression for screw 
efficiency, write : — 



thrust. 

Since the above formula takes no account of the drag losses 
already mentioned, or of the race losses discussed in a previous 
article.t we infer that actual efficicnces met with in practice 
will be less than those which it gives. 

This being so, let us write as a first trial : 


r + - 


r where K < 1. 






- o apply this expression we must know hoc 

*' changes with changes in r. This will be supplied bv the 
following expression. 

The useful work done per second axially is : 

iro.- »< f fluid through screw!, 

such work can be 


j/.y.r 


written : 

H = 

H being the propeller efficiency. 

Now M - rf +|J, where 0 = 
in feet, 


which gives in a simple and concise form un approximate 
formula connecting the air screw efficiency yi with the other 
quantities involved, namely, II, o, U. and V. The value of 
ma . v V e tal <en as varying between about 0.8 and 0.85. A 
value of k = .82 is probably a fair estimate fo make. '• : - 
seen from the formula 



the value ol and 82 per cent efficiency is probably a limit 
seldom attained in practice. A typical graph of Y) against F, 
plotted from this expression, is given in Fig. 1. This formula, 
while very simple and easy to apply, possesses one weak point. 
For values of the flight speed which are less than the speed 
for which the airscrew is designed, the results given by the 
formula are probably sufficiently accurate, but lor values 
considerably in excess of the designed airscrew speed the 
efficiency of the airscrew falls very rapidly, although t lie for- 
mula given would make the efficiency progressively increase 
with increase of translational speed. 

This defect in the formula is important when dealing with 

l i^ber*!©' *191- S<!rew Pro I M,,Ior with Race Rotation." Aeronautic r, Sep- 
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oropelh-rs which have been designed for very low flight speeds, 
L for instance, in order to obtain improved climbing speed. 

In order, then, to take account of this fall-off in propeller 
efficient 1 ', it is necessarv to introduce into the formula an 
expression which shall more correctly measure the drag losses 
st translational speeds in the neighborhood of that at which 
there is no axial thrust. This is necessary for the reason that, 
spurt from such losses, no power is required to turn the pro- 
peller when the axial thrnst is zero. 

* Since the translational speed for zero thrust will not differ 
verv grenllv from the speed corresponding to the zero lift 
angles of the useful portion of the blade, we can roughly 
estimate the value of this speed which will then give us an- 
other point on our efficiency curve indicating about where the 
verv rapid fall-off in efficiency is likely to occur in any ease. 

Let Fig. 2 represent the ease of tile screw advancing at 
some translational speed I', and giving zero axial thrust. 

The angle of attack — *,* may then 1 
approximately equal to the angle e 

where A. may be regarded as beiug the “ equivalent thrust 
railing ” of the propeller ami equal to }../), say. where t . is 
approximately the same for different propellers. If we take 


from 


r r„ 


The determination of V., will then give another point on 
the curve of efficiency, and thus will to some extent indicate 
how the form of the curve changes at speeds greater than 
that for which the propeller is designed. The efficiency curve 
will then become modified as in Fig. 3. 

The work done ( per second 1 against the frictional forces 
may be very roughly expressed as: p. | F , so that now 

the expri-ssion for efficiency becomes: — 


T.V 

'~r( r +lJ+*.(' r+ f) 

>+i)-Vh 



( r+ i)’ ( 1 + -vs) 

Whence it is seen that when S = o, Y) = o, since At and 
r, may be considered as remaining constants. This shows, 
then, in a rough general w-ay why the efficiency falls at zero 
slip due to the work required to be done in overcoming fric- 
tional losses. — Aeronautics. 
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110-hp. or the 130-lip. So far ns the Naval honorabie 

concerned, they have got the 100-hp. Mono — • 

"" the 80-hp. onlinary Gnome. I do 

...uk.I"., whether it has been 


the 80-hp. or th* 

Air Service 

soupape-Gnome. There 
not know whether it is established 

There is the 230-hp. Sunbeam 12-cylinder, and the 300-lip. 

J ' ■' 275-hp. 12-cylinder and 8-eyl- 

diflerent complete 

squadron. We come t 
and the Falcon Rolls 


-cylinder, and the Fiat engine, standardised by the author 
Salmson OO-hp., 100-hp., and 200 lip ~ 




rentlenian (the Under-Secretary for Air) lane£ 
I ask him at what date these engines were flnaib 
1 how recently, 




Sunbeam 18-cylinder, and t 

Here we have four different types of e 

it' Spare parts to be attached to every 
‘lie Eagle Rolls Mark 111. 12-cyliudcr, 
l-cylinder and the 175-lip. 6-cylinder, 


Renault-Mercedcs. the L 
Daimler 120-lip. and HiO-hp.. and I lie 

littered with Curtisses. 

Now is the time for the Air Minister 
tude on this question. He should say th 
three types of engines there should lie 


We < 


:1 360-hp., all 


four for bombers, and th 

and he should cancel all .... 

imply wasting^ priceless materials and 

‘i— ‘ " ‘ 'c employed.^ He should also 


Beard inore- 
Smitli 140-lip. We 
may almost say, is 

it out of these sixty- 
s, and two. t lirec 
'ontrac’ts of all those people! 
“ • !_• , - , r kmanship 


:, and whetlie. 

igaged in making 

'"form IIS of what lie knows of the latest type of tins kini 
and whether it is not the finest engine which the Allies hT’ 
at their disposal today. We also have the An/nni iltl-hn 
HIO-lip. and the Sturtevaut 120-lip. 

Flying (London), March 6, 1918 
Tl,e New German Giant Airplanes.— Allied aeronaiitiol 
circles have for some time been aware of tU " - 

new German “ giant *’ airplane, veiled re 
luivo recently nppeared in the German pro 
It appears that most of lliesc machines an 
equipped with four engines. The engines ii 

biplanes are placed, but tandem fashion, s 


e existence of* 


making engines that will i.. . 

cancel the vast orders for 

about six types of engines and devote all .... B 

making those engines os |iert'cct as possible. We come to 
the Hispano-Sniza 150-hii.. 150-lip. geared. 200-hp., 200-lip. 
geared, 200-hp. Pousse, 200 lip. Sureomprcsse, Peugeot. 
Hrasier. \\ olseley. We come then to Die Wolselev-Addcr and 
'L'P Pr - two . ' n " r( : aui1 we have the Arrol-Johnston 

120 -hp. and 150-hp. and the Galloway 160-lip. — another lot 
\vr en Ftnes with none of them interchangeable in nnv wav. 
We come to what has been the cause of half the tragedy of 
our experiments, the R. A. K. 90-lip. 8-evlinder, 100-hp. 8-cvl- 
80 hp 130 hp ‘ 12 ' c - vlin,,Pr - ' Vc have the Renault 70-lip. and 
Then there is the A. R. 1. a very excellent engine. I be- 

heve. tlie result of designs in the Admiralty. There 

the B. R. 2 and the A. B. C. 45-hp. 2-cylinder and 160-hp 


probably a large triplnne similar . .... 

*"‘* 1 bodies. ^ with a central bodj 

probably 


assumed 

Caproni. ( , .... 

between them, in which 

carry on engine at each end- one driving a tractor sues * 

• •tie n pusher— the other engines being disposed in pairs 
the wings outside the twin fuselages. There are. hnwet 
several other ways ill which ‘ 
on a giant airplane, and as t 

present purely experimental 

probable that any particular engine 
been standardized. 

The chief reason for the existen 
chines is that they ma 
cording to German cst. 
of a city in one swoop. 

* ~~ three bombs of 2 


lb. apiece tin 

•cater weight. 


abolish whole sections 
i.v. instead of carrying 
ley will probably cam 
.:• possibly one 


The American Aircraft Situation 


American production of combat planes has been slow in 
gaining momentum, but during July we will be able to keep 
pace with the Army’s actual participation in the fighting. In 
the meantime machines will go forward in gradually increasing 
numbers. Deliveries of single-seater fighters, pursuit and artil- 
lery control machines, orders for which were placed abroad, 
are now beginning to be made to General Pershing. The pro- 
duction of training planes is keeping pace with the present 
requirements. Within thirty days production will reach a 
point which will necessitate the storing of some of these ma- 
chines as a reserve. These arc the salient, facts vouched for 
by one or the highest officials of the Air Service during an 
interview given a representative of Aviation anii Aeronau- 
ticai. Engineering on March 25. 

At a joint meeting on March 30, the War Council and the 
Senate Committee on Military Affairs discussed at length the 
military situation on the western front in France, and all 
phases of ordnance progress and preparation and the aircraft 
situation. 

The exact condition in regard to the aviation program 
and the present state of progress was disclosed. The informa- 
tion laid before the Semite Committee confirms the outline of 
the situation given above. It was definitely shown that there 
is no ground whatever for statements which have been made 
by persons summoned before the Senate Committee that not 
more than thirty-seven all-American fighting machines will 
be delivered to General Pershing by July 1. On the contrary, 
unless the bottom drops out of the entire organization, and the 
great plants which are turning out motors and beginning to 
turn out planes other thnn those of the training type, which 
already are being delivered in large quantities, and have been 


for many weeks post, General Pershing will have by mid- 
summer all the American planes he can use on the front. 

A report said to have been made to the President by Giitzoi 
Borglum on the aircraft situation was printed in part in tin 
New York World of March 22. It must lie remembered tbs; 
these statements apply to the situation as it was supposed B 
exist early in January. Investigation indicates that the printed 
report is full of inaccuracies and exaggerations: that it is 
highly overwrought. The truth lies between exaggerations on 
both sides of the question. It will be found nearer the side of 
optimism than of pessimism. The heads of the Air Serviee, 
it is said, will welcome publication of the facts developed by 
the investigation being made by Snowden Marshall, E. E 
Wells and Gavin McNab at the instance of the President. 

The program is far from having collapsed. It is agree) 
that the public has been misled os to probable accomplishment I 
by ill-informed publicity, a great deal of which, it should lit 
noted, emanated from official sources. It is also officially ad- 
mitted that mistakes of omission and commission have been 
made, as well as miscalculation of the difficulties to lie over- 

The original General Staff program upon which the $640,- 
000,000 appropriation of last July was based did call for 
22,000 Army machines of all types' during 1918. But the in- 
correct impression seems to have gotten out that these wen 
all to lie " fighting ” planes. Another inaccuracy pointed out 
is that the revised schedule is said to call for 11,000 cotnbll 
planes by the end of November. As a matter of fact, the orif- 
inal schedule called for that number of machines of all type 
by the time mentioned. Revised estimate of February provides 
for from 2100 to 2200 combat planes by July. 
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One of the Borglum statements is that contracts for 7500 
training planes have been let, and that after seven months we 
have 144-1 on hand, of which 40 per cent arc either worn out 
or useless. 1 be official tables now show more than two and 
a half times this number. He also asserts that production of 
training machines docs not exceed 11 per day. The official 
tables show a production of about 50 per day. 

More than 200 Liberty engines will he ready for foreign 
shipment by^the end^ of April, and more than 2000 by the end 


of July, according to revised schedules, 
vember 11,000 are expected to be on hand.” When 
capacity is reached, a daily production of 150 engines is ex- 
pected. This statement is, of course, indefinite, but it is based 
on far better information than was available when the first 
contracts were let for a practically untried engine. 


the 


Comment on the conditions ......... „. c =ul „ lu 

airplane factories would serve no good purpose 

_ i - unprejudiced com- 


Conditions are under investigation by uup.ejuvuceu com- 
mission ot practical men, and the facts will doubtless be made 
public at the proper time. As to the countless changes in de- 
sign which are complained of in the Borglum report and in 
Providence Journal’s investigation, the facts are about 
1 .... .i - conclusions drawn from them are not. Nor 
organizations of the 
oeen dictated by the con- 
front, and by changes in 
I quantity production and 
uni efficiency. The result 


have the changes originated within 
aircraft manufacturers. They ha\ 
stant evolution of machines at th 
detail to adopt parts and fittings 
- J : — — 1 the utmost perfe 




considered^ ridiculous, 

The statement has recently been 
never intended and does not now plan 

fighters, because of * '- - 

distance from the fi 
from the single-seate 
The work of eonst meting 

chines has, therefore, been left to France __ ts , _ 

General Perslinig’s i-ecoinineiidntioii. llow this statement 

large orders were 


personalities directed 
r by Mr. Borglum are 
rcdence by the Secre- 
ow these officers, 
de that America has 

‘ type and 


ant changes ... ... 

In fact, the trend has drifted away 
'' powerful squadron fighters. 

II fighters and pursuit rna- 
England, upon 

to be reconciled with the published 

in January placed with Curtiss for the Bristol siugic-seaier 
fighter is one of many mysterious conflicts in information. 
Heports lately indicate that the single-seater will continue to 
increasingly important part in the air lighting. 

-- , | KM . (1 current ns to the performance 
De Huviland machine fitted with the 
the effect, that the speed of 


^Various rumors It 

Liberty engine. Th 
this machine was as 
representative of Av 


e battle conditions they \ 
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The recommendation by Mr. Borglum that the Government 
non non i“ lrp a '' e , t ' aoiori ,'-‘ s , on Ulc ground that $ 100 ,- 

would , be i . sav ?<I. morale improved, labor conditions 
protected, production increased 200 per cent, and the whole 
aeronautic department reconstructed, is unsupported by facts 
or figures. As a matter of fact, the Government is now in 
virtual control of the airplane factories through its production 
officers, inspectors and accountants at the plants and through 
credits extended by the War Credits Board. 8 

file criticism that only a comparatively small and favored 
A • 1110 ‘ ,ou "! r -V S manufacturing resources have been 
? if / la .','" '?. r one - Two months ago Colonel Deeds 

testified before the Senate Military Affairs Committee that 65 
firms and 400 sub-constractors were at work on the aircraft 
program. It is understood that this number has since in- 
creased. It is a fact that there has been a great deal of bitter 
criticism by disappointed contractors who had neither the re- 
sources nor capabilities to manufacture airplanes or parts. 
On the other side there have been cases of what appears to be 
injustice to a tew of the smaller airplane concerns which might 
have been practically subsidized and told to go ahead and pro- 
duce something. If only one successful fighting machine had 
rient d tr ° m a do '- en fmluros, the justification would be suffi- 
The Borglum report includes an argument for the creation 
of a separate department of aeronautics to be distinct from 
” — the Navy. Commenting oi 


n the Borgliun report, the New York World savs: “ In 
enact Mr. Borglum coincides with certain suggestions 
".etc *- t~ e by the Aero Club of 


Aviation was shown the tabulated perforro- 
II types of foreign machines, and can state 
American De Haviluud is officiallv credited 
with exceeds anything shown on the foreign performance 
tables. It these machines approximate the speed indicated 
as well as their 


\ Model 5 


English prototypes. 

Offsetting certain charges made by Mr. Borglum, responsible 
officials reiterate that the Liberty engine is a success; that 
mere has been no profiteering: that if the prices were high 
mey were based upon speed of production, “ the essence of the 
program : that there was no deliberate retardation; that there 
were many mechanical difficulties which had to be overcome, 
due largely to lack of experience and the fact that they were 
creating tin entirely new industry; that there was aii over- 
ratunate "f productive capacity, but that the revised schedule 
k slut highly satisfactory from a military standpoint; that the 
rnppl.v and industrial conditions affected the air program as 
it affected every other element of our war preparation. 

Une point upon which all concerned on the governmental 
Side insist is that the merit of the Liberty engine is certain 
>nd unqualified. The geared 12-evlinder model now beginning 
to approach quality production will develop 460 hp on a 
weiehi ..f nKn,,t ooo q,. . ,| lnt i8< „ horsepower for less than 


•eight lllBl 

2 111. weight. 

lZ? < L“' 1 v“ n ? ed , P lunes ‘ e ll a different story. In this 

' ’ "" ’ ” encountered that it has taken 


class mechanical difficulties were encountered mat it has taken 
ame to overcome, but there is reason to believe that the troubles 
nave been corrected and that the output will be speeded up. 


that have been made 'front ti 
America.” 

The official publicity on the airplane program has in the 
past dealt entirely in generalities. The official statements have 
til ways been qualified by large “ ifs." Promises for the future 
have been ma le instead of telling the public the present situa- 
.ion. I he its” are forgotten now. The public was led to 
expect wonderful performances. The inevitable reaction has 
come. 1 here have been many failures and disappointments: 
nevertheless, genuine progress has been made. But the policy 
of concealment for the facts, and overwrought publicity for 
the promises, has resulted in one of the biggest « failures ” in 
the present situation. It is now less a matter of violation of 
military secrecy than of maintaining public confidence. 

it is understood that the Aircraft Board is now preparing 
an accurate statement of the situation which will help to re- 
store confidence. This is needed. 

New Endurance Record 

-- --- -— S-cylinder, 150 hp. engine, manufactured bv the 
B. K Sturtevaut Co. of Hyde Park, Boston, Mass., in the 
L-W-F Engineering Co. training biplane No. 83, established a 
new American endurance record, with a passenger, on March 
28, at Ellington Field, Houston, Texas. The machine remained 
*“ thc , alr c °htinuously for a total flight of nine hours and 
fifty-three nunutes. The pilot was J. H. Yelle of the B. F. 
Sturtevaut Co. The machine left the ground at 8:25 a. in. and 
landed at t>:18 p. in. Thc greater part of the flight was over 
the town of La Porte. The engine, according to reports, did 
not miss an explosion during the entire flight, and the machine 
was only forced to descend after every drop of gasoline had 
been consumed. The flight was made with 93 gal. of gasoline 
'.fffm- »f <*d- It ended with no gasoline and 5'/-> gal. of 
Oil- The condition of thc engine after the flight indicated that 
it could have remained up for several hours longer if sufficient 
gasoline eould have been carried. 

Recruiting of Non-Fliers Stopped 
The work of recruiting for tile non-flying units of die Avia- 
tioti Section of the Signal Corps has been stopped temporarily. 
Orders to that effect have been dispatched from Washington 
to all recruiting boards throughout the country. 

It is stated thc reason is that sufficient recruits have been 
obtained for all those units so far organized and no more ap- 
plications will be received until additional units are required. 
This will not be until from one or two months. It has been 
understood for some time that the number of applicants has 
been large and Ulat it is now very easy to obtain men for this 
branch of the service. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TKVE | 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 1 
AEROPLANES AND CVRTISS AAEN HAVE "DONE THEIR BIT:' I 
CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO.V.S.A. 1 
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Congress Has Before It These 
Appropriations for Aeronautics 


To continue Army program for balance of fiscal 


year ending June 30, 1918 $250,000,000 

New Army appropriation for fiscal year begin- 
ning July 1, 1918 1,126,654,260 

Naval appropriation for fiscal year beginning July 

1,1918 188,000,000 

Post Office Service 100,000 

National Advisory Committee for Aeronautics. . 260,000 

Total $1,565,014,260 


The aircraft program is behind schedule. Present facilities must be 
speeded up. At the same time, increased sources of supply must be de- 
veloped. Additional airplanes and engines are under consideration, are in 
process of design, and in some cases the first experimental planes and engines 
have been built. Production must be gotten for these new types in plants 
which have not yet been utilized. 

Active steps are being taken by the Government, through the Post Office 
Department, and other departmental agencies, by Chambers of Commerce 
throughout the country, by corporations and individual groups looking to- 
ward the commercial era of aeronautics. The actual opening of this era will 
take place this spring, when the airplane postal route between New York 
and Washington will be inaugurated. 

With new appropriations of $1,565,014,260 for Army and Naval aero- 
nautics becoming available, the next six months will see an expansion which 
was not even contemplated when the unprecedented sum of $640,000,000 
was appropriated last August. 

Our Service Department is well equipped to 
give any information wanted. Your inquiries 
will receive prompt attention. Write to 

Aviation and Aeronautical Engineering 

120 West 32d Street NEW YORK CITY 
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Gillette 

Safety - Razor 


Have You Seen the New Gillettes 
Specially Designed for the Fighting Man? 

'T’HESE models were designed by members of 
the Gillette Organization who have seen 
service with the Colors and know what the sol- 


The Minute 


a Man Puts on a Uniform 


The fighting man doesn’t want to dawdle around. He wants to do a 
thing right — and get it over with. 

That’s why the boys in the Service, the world over, are using the Gillette 
— the once-over razor.” 


The Gillette saves from five to ten 
minutes a shave — no strops or hones 
to clutter up the kit — blades always 
sharp — always ready — No Stropping 
— No Honing. 

The Gillette is the real service razor 
— 100% efficient on any kind of beard 
or skin — under every possible climatic 
condition, in any part of the world — 
whether in hot or cold, or hard or soft 
water. 

It’s a shaving tool that gives a vel- 
vet-smooth shave in record time. Ten 


million men use nothing but the Gillette. 

The new U. S. Regulations say that 
every man called to the Colors must have 
a razor — a razor that will meet all the 
demands of a soldier’s life. 

Every man under the Colors needs 
a Gillette. 

The mother, sister or friend of a boy 
in camp, or a boy who’s going into camp, 
couldn’t possibly make him a more use- 
ful or acceptable gift than a Gillette 
Safety Razor. 


GILLETTE SAFETY RAZOR COMPANY 


BOSTON, MASS., U. S. A. 





UNITED STATES AERO PROPELLERS 

Designed by experts. Material of the highest grade, rigidly inspected, used in their 
construction. Experienced workmen, with a thorough knowledge of their craft, build 
them. Production earned on in the largest and most efficiently equip! Aero Propeller 
factory in America. 

Contracts now in production for the following : — 

United States Government — War Department 
United States Government — Navy Department 
Canadian Aeroplanes Limited. 

UNITED STATES AERO PROPELLER COMPANY 

GENERAL OFFICES 

BECHER AND GREENBUSH STREETS 
MILWAUKEE WISCONSIN 


LUMA is the Birdman's 
pilot by night. 

It illuminates the figures 
and hands of bis buoy- 
ancy meter and other 
instruments so that they 
stand out as clearly and 
distinctly as by day. 

In addition to high lu- 
minosity Luma has great 
permanency and is re- 
sistant to the action of 



Our service is designed 
lor the convenience and 
the greater economy of 
manufacturers of indi- 
cating instruments. 

We apply Luma to dials 
of every description. 
Our work insnres the 
greatest attractiveness 
and maximum results. 
Write for details. 


We Use the Celebrated 

(LMMfis 

(RADIUM LUMINOUS COMPOUND) 

RADIUM DIAL ^O. 

Forbes and Meyran Aves., PITTSBURGH, PA. New York Office, 1S12 Ardor Trust Bldg. 
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WAS NEBS — GASKETS - PACKING 



CUTTING-PUNCHING STRIPPING 

To take up shocks — eliminate noise — save machining of metal parts - feed oil 



a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We hmee ehtpped 61,553 Counterbalanced Crankshafts to March 22, 1018 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


i T I O N 


'Prill,: 


V. 


ENUS 

PENCILS 


A Al though cameras 
/Jvk ** are generally used 

for picturing the enemy's posi- 
IR I tions there are times when the 
IE I aviator has to make a drawing 
Hpj I and his life and others may 
HS I depend on the speed and accu- 
m " racy with which he makes it. 

His pencil must be the best 
1 1 must be strong, well 
made and of the finest 
materials. It must not 
break, smudge nor grit. 

VENUS Pencils set the stand- 
ard by which all pencils 
are judged. 

They are exactly what you need 
for your work whether it be 
rapid sketching, the most exact- 
ing of detail drafting or writing 
letters home. Buy VENUS' 

17 black degrees 
t\B softest to 9 II hardest 
and hard and medium copying 
all perfect 

FREE! 

Trial Samples of 
VENUS Pencils and 
Eraser sent free on 


Be sure to try the splendid 
VENUS ERASERS 

American Lead Pencil Company 

242 Fifth Avenue New York 

and Claften. London. England 
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Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

GeiestroD Cloth Varnishes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Geiestron Sheets ^ Films 

Transparent — Waterproof 
MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Bostoii, U. S. A. 

UanafavtMar, ./ CdluU.. A,.M. Marly IS yM„ 


Johns-Manville 
Aeronautic 
Instruments 

QUR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require speed 
indicating and revolution 
recording instruments. 

We invite your special 
problems in airplane acces- 
sory apparatus. 

H. W. Johns-Manville Co. 
New York City 


“Usco” 

Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT. TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
and Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 
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Aeronautical Trade Directory 


AIRPLANE ENGINES 
C| WTIS8 AEROPLANE ft 
DCESENni:it<; U MOTOI( r cOBP. 
HALL-SCOTT MOTOR CAR CO. 


“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 


(36) “DALTON SIXES” Installed 

Why Not Investigate? 
BULLETIN B602C CIVES DETAILS 

Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co.. Inc. 
1911 Park Avenue New York, U. S. A. 


THE Ho. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 
TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 


THE DEFIANCE MACHINE WORKS 

DEFIANCE, OHIO, V. S. A. 


A NEW MACHINE 

For Shaping 

Propeller Blades 

A PRACTICAL machine — per- 
fected thru the co-operation 
of practical propeller makers. 

The only machine on the market 
having sufficient range to prop- 
erly handle two, three, and four- 
blade screws in the wide variety 
of sizes now being made. 

Wire or Write for Complete Data 

C. Mattison Machine Works 

863 Fifth Street Beloit, Wisconsin 

Also ask about New Propeller Balancing Tool 


Single Pulley 


THE FOX MACHINE COMPANY 

1110 W. Canon St., Jackson, Mich. 


Aluminum Company of America 

PITTSBURGH, PA. 



Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



FAHRIG METAL CO.,34 Commerce St.,N.Y. 




KftfM 

WATERPROOF VARNISH 
KAURI PAINT 
Khaki and Gray 
GLOSS BLACK ENAMEL 
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IN ACTUAL DAILY 

PERFORMANCE 

c ffiidum Motocycle 

With Pouierplus Motor 

fs&ssss^ssg?- "°” r ' ““*»• 



ERIE SPECIALTY COMPANY 


Aircraft Metal Parts 

ERIE STAN DAR D 
ERIE SPECIALTY COMPANY 


s:i 


WEST WOODWORKING 
COMPANY ^ 1 




for All Parts 


WEST WOODWORKING COMPANY 

308-324 N. Ada Street Chicago 


If:*'--” 


RIVETS LANSING STAMPING A 1 


TRUCKS AND 


m — wis^t 

v-' ™ ssrjszx* 


Hf- ggr 

fgp SIS 

sMEEr-- saa aaat a 


Elastic A 


Cord 





r~ * ~ sSSsp 


i. w i~ »sr 


, im ^ s TANKS , UP * m ' ' Va> MRELESS 

siEEL Iii:5=“ c 


TURNBUCKLES 
Highest Quality 


Standard Turnbuckle Company 
CORRY. PA. 
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FUEL LEVEL 
GAGES 

I This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “doing their 
bit ” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 

SPECIAL TVPE8 DESIGNED 
FOB V OCR ESPECIAL NEEDS. 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 




ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 



“Flexo” Aero 
RADIATORS 

The only 
will stand 

No sharp 
corners 

tallize 
through 


FLEXO MANUFACTURING CO. 

1SU-1SSS E. Illh STREET LOS ANGELES. GAL 



DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 64 YEARS 

1000 WEST 120th STREET, CHICAGO, ILL. 


SOXBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter 
Gasoline Level Indicator 

OIL PRESSURE GAUGE 


Indicating Dial Type Thermometer 
for circulating oil and water 

AIR PRESSURE GAUGE 


The Foxboro line also include 
gauges and thermometers de- 

the FOXBORO CO.. I 

New York Chicago 

San Francisco Biruin 


signed ^ for all sorts of ^ conditions 

n c . . FOXBORO. 

Pittsburgh Philadelphia 

ghau. Alabama Peacock Br 


MASS., 


U . 


A. 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway, Equitable Building 19 Queen Anne Chambers. Westminster. S. W. 

Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 
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SEAMLESS STEEL TUBING 


Large Stock on 
Hand 


Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

Send for Catalogue* 

JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 


“Our Boys” 
Need You Over There 

Ordinary 
and War 
Flying Taught 

We will explain how to re- 
ceive a commission, write 

Blackhawk Aviation School 

Davenport, Iowa 


Motors For Sale 

3 Hall Scott Motors, Model A5 
21 Hall Scott Motors, Model A5A 
8 Hall Scott Motors. Model A7 

These motors will be sold at reasonable prices in lots 
to suit. For full information apply to the Publicity 
Department of the 

Standard Aero’j Corporation 

Elizabeth, New Jersey 


THE BEECH FLIGHT SYSTEM 
AVIATION SCHOOL 

WICHITA, KANSAS 

Modern Equipment, 

Modern Methods, Plus Experience 

Modest Profits. u '. tl> '“ tll *“”" unc ' • 


$250 


$250 


' * ura.lnatee wilt he more nrnfieient than the read. 


Combined 

$250 


To the first 
d cut out, wilt 

c for $200. 






D’Orcy’s Airship Manual 

An International Register of Airships with a 
Compendium of the Airship’s Elementary Mechanic! 

By Ladislas d’Orcy, M. S. A. E. 

Over ISO Illustrations Price $4.00 Net 

GARDNER -MOFFAT CO., INC. 

120 West 32d Street New York 


L: 4^ 


THE POWER 
OF THE HOUR 

DUESENBERG MOTORS CORPORATION 


aeroplane: 

RIMS and WHEELS 


Made by the oldest 


Quotations gladly furnished. 


ULLS FOR FLYING BOATS 

-pontoons' fos seaplanes 


fia/mer-Simpson Corporation 
Saranac Lake, N. Y 


AIRCRAFT wire 
aircraft strand 

AIRCRAFT CORD 
THIMBLES AND 
FERRULES 




Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 

Factories : MIDDLETOWN CONNECTICUT 



GENERAL DESIGN PLANS AND 
DETAILED SHOP DRAWINGS 

AIRPLANES and MOTORS 


MENT 

PROPELLER CALCULATION AND DESIGN 
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SUPI-L 

• i- 

aviation 


All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 
Ntw v«k DETROIT Ok** 


CAPITAL JIGS 

INTERNAL CTAMDIXirC TOOLS 
GRINDER OlAllirinbj DIES 

W E realize is air or o« sra there should be so 
faulty material. All machine parts must be 

hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service 

mU you give us a trialf 

Lansing Stamping & Tool Co. 

Lansing. Michigan 


LE YGR AND & CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


DON'T SCRAP ALUMINUM PARTS 

USB NO-M MIM M — NEW WELDING SOLDER 

1 'ty-ui 1 *-BlI 



PROPELLERS 


WA DOYLE 
TRENTON NJ 



METAL 

HOSE 


VENEERED PANELS 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 

WATER PROOF 


NEW JERSEY VENEER CO., Paterson, N, J, 
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DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler die- Casting Ca 


Aeroplane Cylinder Forgings 


... _ .. .... — hollow forging ii_ 

under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 

We have furnished cylinder forgings to practically 
all the engine builders in the United States. 

Also Propeller Hubs, Flanges and Shafts, etc 

Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 

Quick tarvica our specialty 

TIOGA STEEL & IRON COMPANY 

52nd a Grays Avenue Philadelphia, Pa., O. 3. A. 


Airplane Linen 

STANDARD MAKE 

FOR IMMEDIATE DELIVERY 

Samples and specifications 

Robert McBratney & Go. 


Stamping, Welding, Machining 

Flexible metallic tubing 

Airplane work a specialty 

The A. Dewes Company 


i Lafayette Street 


New York City 
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t Military Tract. 


FOR SALE AVIATION MOTORS— “ Six," “Eight," and 
"Twelve” cylinders, one two-seater hydro complete twin engined 
hydro and twin engined battle plane, unassembled. One flying 


Address O. C. Linthwaite, Keyport, N 


30.000 required for 
y be given to Individ 
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American-madt 


t'aUpamd . 


I N the air-fleets of the Allied Governments. 

Valspar has proved its supremacy as the most 
reliable and durable varnish for wood, metal, and 
fabric. 

The most strenuous tests of service have only served 
to emphasize its marvelous powers ot endurance. 
Its absolute resistance to heat, cold, mud and 
weather; its elasticity, waterproofness and lasting 
qualities, make it the master varnish for airplanes 
and seaplanes. 


We are Contractors to 

United Stales Army and Nasv. 


mail. Valspar Olive-Drab 

me!, Valspar Filler iWnod). 
Valspar Primer 'Metal ! . 

Valspar Khaki Enamel, Val- 
spar Aluminum Paint. Din- 
pine. Spraying and Brush- 
Quick-Dryine Insignia Col- 


Our Airplane Service Department is at your com- 
mand. Our new and valuable handbook sent free to 
Purchasing Agents or Superintendents of Production. 
& COMPANY. 456 Fourth Ave.. New York 


N c\v York Chicago 'l 


London 




\ . P. Fuller & Co., San Francisco 
and Principal Pacific Coast Cities 
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Valves 

Propeller Hub Bolts 
Push Rods 
Turnbuckles 
Piston Pins 
Connecting Rods 


W HEN the aviator is climl 
ing against a head wind- 
when the steady roar of tl 
exhaust tells him the engine is d< 
ing its utmost — he realizes the in 
portance of those little details- 
valves, tappets, turnbuckles, piste 
pins and connecting rods — upc 
which his safety depends. 

For many years we have devote 
our entire energies to perfectir 
these “ little details ” of aeroplar 


other alloy steels — will be pleased to co- 


The Steel Products On. 

Michigan Plant Main Plant Metals Welding Plant 

Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 
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Why 


do Gurney Bearings 
carry heavier loads? 


G URNEY BEARINGS carry heavier loads than other ball bearings 
because our method of assembling permits filling the races full of balls with- 
out cutting a filling slot in the shoulder of the race. 


The filling slot reduces the load capacity of the race and for this reason most 
manufacturers prefer to have the races only about two-thirds full of balls rather 
than use a filling slot. It is only in the Gurney Bearing that you can secure 
the full complement of balls without the filling slot. 


i for the high capacity of Gurney bearings is the high accu- 
e contours, which is made possible by the use of special machin- 
1 by our Mr. Gurney. By making the contour of the raceway an 
'1 follows closely the curvature of the ball, we greatly in- 
ict between ball and race. 


The increased area of contact makes it possible for a ball rolling in a Gurney 
raceway to safely carry twenty-six times as much load as the same ball could 
carry rolling on a flat surface. 

These are the reasons for the large load capacity of Gurney Ball Bearings, 
and this large load capacity is the reason why Gurney Bearings are used by 
such Companies as General Electric, Westingliouse, Allis Chalmers, J. G. Brill, 
Otis Elevator, Lodge & Shipley, Pratt & Whitney, Brown & Sharpe, and many 
others almost as well known. 

Our Service Engineering Department makes a specialty of solving difficult 
bearing problems. If you have any such problems our Engineers will be glad 
to give you the benefit of their wide experience. 



Gurney Ball Bearing Co. 



